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Classifications of the Graph States of Nine, Ten and Eleven Qubits
All the graphs of 9, 10 and 11 vertices that are LC inequivalent for their graph states can be found in Ref. [17] . The total number of inequivalent classes of 9-qubit graph states is 440. We denote them from No.147 to No.586. The entanglement of the graph states is classified and listed in Table 1 . The entanglement of graph states with equal lower and upper bounds can be calculated with the methods in Ref [16] , and we use computer program to determine the bounds. The entanglement of graph states with unequal bounds can be calculated with the iterative algorithm [13] . These two graph states whose entanglement values is 5.5124 and 5.8381 are new in the sense that they have different values of entanglement after the decimal point with respect to the former (1 to 8 qubit) graph states.
The total number of inequivalent classes of 10-qubit graph states is 3132, and we denote the graphs from No.587 to No.3718. The entanglement is classified and listed in Table 2 .
The total number of inequivalent classes of 11-qubit graph states is 40457, and we denote them from No.3719 to No.44175. The entanglement is classified and listed in Table 3 .
Structures of the Closest Product States of
Nine, Ten and Eleven Qubits 
The Nine Qubit System
The closest product state of graph state whose entan- 
The graph set with non-integer entanglement (k + 0.5850) graph states is closely related with No.19 graph. The closest product state of graph state whose entanglement equals 4.5850 can be 
No.510 has a new structure in 9-qubit graph states. Its entanglement is .510 2 2 2 2 log (3) log (3 3) 5.5124
its closest product state can be 
The entanglement of No.582 is 5.8381, and its closest product state has a totally new structure. The known closest product state include components ( 1, ,4) 
where A, B, C, D, E represent 5 9 , , 
The Ten Qubit System
In Table 2 , the graph set with non-integer entanglement (k+0.9275) graph states is characterized by ring 5 graph. The closest product state can be
for ten qubit graph state with entanglement 3.9275, it can be
for graph state with entanglement 4.9275, it can be
when with entanglement 5.9275. 
The Eleven Qubit System
For eleven qubit graph states show in 
Conclusions
We calculate the entanglement of all local complimentary inequivalent graph states with nine, ten and eleven qubits. The total number of the graph states we treated is 44029, and we list the numbers of them in Tables 1-3 according to their entanglement. Further calculation for twelve qubits is quite difficult since there are more than 1.27 million of local complimentary inequivalent graph states. Four new types of non-integer entanglement values appear in 9, 10 and 11 qubit graph states. The detail results and some special characters of the closest product states are as follows: (1) 
